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(57) Abstract: 

PROBLEM TO BE SOLVED: To change the learning time 
in a range covering single cycle of an input signal 
through the infinite time by constructing the input 
signal of a learning memory with a signal obtained by 
multiplying the present signal by (k) and a signal 
obtained by multiplying the output of the learning 
memory one cycle before by (1-k) respectively. 

SOLUTION: The tracking error signal equivalent to one 
cycle is added to the output of a feedback loop at an 
addition point 1, and at the same time, this addition 
signal is inputted to a gain element 5 included in the 
feedback loop. Then, the signal inputted to the element 
5 is multiplied by (k) and inputted to a learning memory 
4. Then, a block which consists of a gain element 6 of 
(1-k) and is positively fed back is inputted to the 
memory 4. Thus, the storage of a single time lasts for a 
long period via the element 6. The output of the memory 
4 is multiplied by p with a gain element 2 through an LPF 
3. This p-fold output signal is added to the point 1. 
Thus, it is possible to obtain a repetitive compensator 
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[#fFf»*GDtSK] 

[»** 1 1 fflwzkcommm^te ^wmmm* a 
z<om i (DMW^&tDmtim^z 1 mm^^\wky * 

- hV< y ? L,X±Um 1 ^D»^iCA^t5 7 ^ - K 

±ia» i <DMW^m<omMn^ o ^± i ^r^y >r v 

c<Dm i <oy-r *s««bttfc«** a* ztizm 2 

c 2 <omm^&<o i ^»!Moa^ft^y^ >- 1 - 
k DT±isig 2 ^)jip*^a^A^i- 2 >- 

Ccd^ y K:E«<*;h/0>£ l «»!»<o«*{c 1 £*T<£> 

y >r t xm& ztitzM*) 51 L»fltsg 0 

« JHtt *riWW*fctti $ *Lfci*f4±E* 1 & <fc SB 2 

dSftttl £ *tfcB*f*±E k latf l tew*-*- 
Wl«^«4:«^*: r <t frttflfc £ 1 IBScO^ 9 

[fit** 3 ] A* S*tfc*4W* if 

±EffiBlfctti^St;i J: o T«JBtt<B»l $ ti 

fcl»f±±EI»5 3SL»«*o^ffl^M«»oHi**^ 

[SB** 41 3t*fcf4**^J:5 7*-<^^J!:flMR*E 
»bW*-r*9*-f ^^»»Ji*3i^T, ±E3fc*fctt«* 

rAC, BI*«l*V^UIj|*«3^^rtt^lWwE* 
0lk9£l^flm*M)l*.fc£ b%%fWLh-rz>T4** } m 

Wo 

[111**5] kO««:«0 9 K«»»fr 

»^«S:«^fc c t frttft * ■*-*»** 1 * fcrttm* 

* 2 dEttttflk 9 51 L*t«^ 0 



(2) M?9-50 30 3 

2 

[81**6 ] »*S:E»*fcl4»tt5f ^^81 
ft** 1 ^fcteitf** 2 CiEttalk 9 51 UMMfe , 

U 

±E h 9 y*^?um*:- K*^*7»fr«4^»^U 
*Cig<5# h9sy^^^»J»^S^ft^l±±Elfc9 3g 

«^»d5ibf^urt^u^k#ttk^)ffl[S:l5tf Ot^fBS-r 
5 J: 5 Stbfc^-f KB. 

[imomiftRn] 

[0 0 0 1] 
[0 0 0 2] 

20 hio-1511 199 

in^mm^mirnxm (4) oc-36 4 #m 

>rvm\ (ommwB. mi or»ii9XLa^«Mf*» 

^tt«jfe**^*H-**W»#**-rH, Hi lf*»9 

[0 00 3] ^11 lc*3l>T, #IS-^-fiTIE^S*^^ 
-To 

I m : j£M 
30 Re: Utt 

H ( s ) : «J#tiffl«^ Gt**Mt) 
G (s) : T^^^^-^ 

II K ( s ) || : *«ft««»^y-f 

[0004] H 1 2 (AM 9 £ U««*<Oja jfi»»ttS:^ 
-rWft?k<07$— KHH, Ell 3*iDSPSrffl^fclk9 51 

A/D : TtP^ • ^^/^KIMI 
K (s) :«jeYb»fl» 

H ( s ) : GI44MK) 
D/A : T^^f v^^^ • T^-p yjE*» 
DR : K9-f/< 
G (s) : T?*?-^*-— * 
[0005] m 1 4 fi» 9 51 Lffi{8§§C0 Adb^llf ^"^^ 

ao0, ia 1 5fi h9 ^^^^-coiisiji^-cfe^o 

[0 0 0 6] *f^^^^7^^Wlt IE 
50 ^©J»*5j:V7^-^^ffiHfii{^ j»9ilua!^a»J»S 
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3 

[0 0 0 7] #^IB^ii:^^l|«^ov>-clft 

5^f^^ h/MftJ^fet>^T% ^/u—y^cD 
[0 0 0 8] Hi 2IC«*to^7 t Ajca3»tSl»9«L 

fi. ^S/u-ycoy-f v# l lc£<5< <4St 
<£>T\ *»tB*^tfc«UT^^« 01 2-C^Lfd*03g 
UM»"Cf4. ^2 0 dB^StBASrlrUT^S, 
[0 0 0 9] 01 3K* ffi*^DSP*fflV>fc*!3SU 

R<OI I Ri7>f /is? 4 /l"? £ 9 

[ooio] rct^i^v^rii, HlooSStt* 

k ( s ) T»zti&ttttMmm&emktj:&. 

H (s) ^*tb5tt«M4*t«»«:31*7^/u#«l*-r 

[OOlllftoT, K3E<k*l«*H (s) tcj;6grt# 

[0 0 12] -«iU, HR^Bif^«S:H^*5^rtt 
^-T6 0 wwT\ DSP<Ot^!l^fl»ll 5 0k 
H z , fH#pfflr%tt 3kHz. ffiffi*«a*i> »60de 
g"0*>5 o 

[0013] I1401I9S LffiSSg^ ABAfi 

[0 0 14] 01 5W^***2mmfl4>£li:fci:# 

[0015] t£3fe<^v'^^Att x y*—jj*ftm<oi8& 

[0 0 16] «(0*f^^^gi(Dh7 7^^ • 7 



(3) W9-5 0 30 3 

£ bfrm&tstiX^Z, 

[0 0 17] K^<y^«JW^6*-B h 

w [0018] ztitzM U ±SI5 Lfc*fc 9 ig Lffl^WM* 
[0 0 19] 

fcfo***J:5l^ «§3feoiSje7>f- hv<^»j«p-Cf±, 

20 (-1, o) o^&^twjifcasfe (o, o) ^*3irt-tt 
(-1, o) <n&%^fcb'rz>n<n9VW*irLt>Z>& 1 !)\c 

U*»ttttf*fer. »JtjMS*««fbUTlf^6. 
[0 0 2 0] MQiKL3^«1H«pn. — ffiJBflCW 

«is«-»«:iai»u. %m\^ti&zk*\>b<Dmmi'*T& 

30 4fL<4oTtt5o 

[0 0 2 1] ^c7)fc^, fitttfJnfrofcD^ 

■rr bJ>m#£tix\,^tii Q 

[0 0 2 2] *fc, fMtt£tt. Httte**0«|«P*- K 

[0023] mz-ft. ytf^xtmm. * 

rmw*— viz.® y> m?tz>m\^m r> & ^^(d^<d 

X. i/-^K«fc««*:»#a*4fcf4BE*ttJU"t-S» 
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[0 0 2 4] 

ft 1 jaJH^<JW*7 -f - K'< y * UT_hiESB 1 <^Pll 
K 0 K± 1 ^T^y-f v k ft*1* 6§§ i >SHR 
#i^y>r >- 1 - k ft* CT_LlE!g 2 O^JD^^air A 
y IdEttSftT^S 1 ««l^(0«*tj: 1 J^T^y^ ^ 

/s ft* £-c_lie!& i <aan**SKArt-r*sfs 3 ^ 
31 * £ -e u it t (7? -c *> 6 0 

[0 0 2 5] A^*tufctfi»flt«#<OH»IW^ 
^»S8fttttH-r-5ffiBB«iffl^aix JBJHttflWivdtS*** 
*m**ufc»tt±IB» l *5 J:tWB 2 <^)^ k 

ie k *>«ftia:tf 1 Kuras-r s y^r ^w«*a*«;tfc t> 
[0026] ^fc, r. (Dmw^&zy*^ * * mm*, a 

A*stts*i<z)*p*^a, *5«ttj«c^>»i<D*D*^a 

©UWflNK: lJBJH^-aOBk^-f- K'<y* LT±E 
IB 1 rt*^ftl^AAtS7 4 - K/< 4§-X £ T*«t 

0i8L»tt»£. ±EftB*a¥«lwJ:o-CJHJB!tt^a 
t V*$»**lti $ *Lfcfl#li±EI* V 5S UfflfS^^M^M^ 

< ft« <£ 5 l-±E«fe 9 ig U««»<o*|««MtftWI»-r-6 

[00 2 7] *fc % **Wi:««^J:9^^^^fIMB 
ftE»L?¥£^6^**3£Slc:fc^T. _LE36*fctt 

Eft*)* 9 ig Ui«»*«;tfc r t *W&t-TZ>y*j * 

[0 0 2 8] £/c, 8»*«l*fettfll*JS2^E«c^J» 

«I»9fi«»^*Sftfllx.fet>^T**>5. 
[0 0 2 9] *fc % »**l4fettl»*qi2^E«<oH 
0igU*t«»£, «M»4:E»*fcttS*-r6^y KftBf 



(4) 9-5 0 3 0 3 

KX<5# h9y^V^«l«i*aoifcfp(t>tt±E*fc95SL 

*a*5»f^urt>*t^#ttkofiftiaKo^wfiE-r-5 

[0 0 3 0] 

E»*"6fc»^R»t6*b^»ati^^ft*trtW>* 
70 y©A»«W, ^^fS#tekfc»Cfc«-l§-*£&fc 
1 «»«fO)fS^ y cotti^Ji- 1 -k ft* tfcfiftf 

[0 0 3 1] »9 5SU*I«*WA*«>HJH«J«» 

OSSSICJCC-C. J»9 5SL*«»rt«l5^y-Y^k^ffl[ft 

[0 0 3 2] ^(DmWcDmMnteM-etbZT* X 

J*ft*U fl»»*«H03ft^ii«B*^a^»UT. 
tt, ISI*«BE1IHa«>*l«»i:UrfrfflU tBH#Si> 

[0 0 3 3] E«3S«^>ffi«ft«)ffi"J»»{-i3^T 

' *s *> 5 r4ftME«fflO»«»0 S ttT 

3S^#jg»tr^fc-5$iJ«Wil{f-^ft/h$<-r^J: 5*0 

[0 0 3 4] £fc. CO»M^lt«fi^»l»t?«>5j|*9 5g 
U*l«»i*3^Xtt. fW«*- Kffl«»««flfe*a<Offl 

40 ft^W u*i> <t 5 ». 

[0 0 3 5] ^.fz, Z<DmW<DmM<DteMX~hZ>y*J* 
ftS^tt, »J49*ds^F»^«Ffikds«tfo^*oT. ^ 

50 [0 0 3 6] HT, r<o»W*r*o*lS«)*||l«r»i-H 
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au^t^*i^ao, *x»©*a#s»A-r*fc* 

[0 0 3 7] ^^)fc^ l«)Bl»<0*fefc*V^|Blit*SfT 

fc»©*fc«¥tt*«fctt, **y LT&JI 
r*>*te*«v*6i:* y*yo*****#tt*:u * 
Kttf 5££asT*#fcd>ofc 0 Hi 3^Lfci&Sl!*fc 

[0 0 3 8] ^^X% *5>{Cfi»ltB« • Mssfsti^m^ 
fc. 

[0 0 3 9] BBltt, flCbf:o-CA^^M5) 

[0 0 4 0] H i ic^-r J: 5 ic, £i\ j&p»^ 

wygi5ctki^ 

y 4<OW^^y^ V^meiCT 1 -k«UMK£«riD» 
jR7^TiD»Lfe«»ft*»y*y 4^A*-T5, 

*r ^S§Sf 2 i j^T^y-r ^«r* ct*p»« i —7 * 

[0 0 4 1] y-f ^«*5fcAAStbfcfll*f4kffiF* 
*u **>«#rt«£S>*y 4tcA^S^x5 0 £ 1 - 

mx-tZZk-C. l(el^SBtt*sy-Y^»3B6S:^UT* 

-/U7^;^3^Iot^ >«fR2l;iJ;oT0fflF<* 



(5) %fffl¥-9-5 0 3 0 3 

[0 0 4 2] 01Oi^TCMt6o kfi0*>5> 

m*f±iD»*7ire»s*L-r. fs^*y4i:7^-K 

^y^Stt-Sr Lfc^oX, f^^^y 4 0 

isjw «bd motto s 

70 [0 0 4 3] k = 0£iT5<^ ^W^y 4 d 

o^s^^y 4 i*^tti**5A*stt5o -r^^, k 

= o©Mft ^mi:^ t fc» « LifS^A^oj^i 

[0 0 4 4] k&l5{£0K5£<,MKO— ?l^LTk 

= 0. 0 2 KKJg-T *g>*y 4 OA^ff-^O 
f*k 2%3ftS^<0*9jBUi«»(Z)a*i:3fc!), 9 8% 

*f^*y4(OUAt45, l-kll^W56Sffift 
[0 0 4 5] :^J:5^ 1-k^ttSrlJWTtwRS-r 

[004 6] r ct\ -«fcLTs immtiKDrnvte^ 

tt«»*>A*«»£. *fiO|»D3SU*l«»OA*«* 

[0 0 4 7] — «WftfKHlP'>^^A|c*v^tt, ilftB 
40 »7<*yiciJHJH^H±©IEl»«r**6*Ml^ftv\ - 

9, ^o. ^8y*yjw«B8tt^*^fflf«* 
AAS*ftVNj:5fci-6w4:*si[J5-e*>S. rtttt, 

^^y 

[0 0 4 8] *zx% m 1 {w^-r J: ^ \z s fg^^ey 4 
^W^^^k<7>^^B*5*ii:^JJj:KJt. *Sg|^ 

*«siiv^»*tt^»ft^aoaA*s*i^#*.e>*Leo 

50 T% kOtfftlJcifr-JltSfcfctlC ^g^^ey 4(^*3 
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[0 0 4 9] ffil^ tSU^^^ff^sx^^:^^ 

BCtfc y-r y^i6oi -k^^ri icifi<5frtr 
x\ ^g^y 4^t>^»*^si«*tt«xsttr, n 

ofclf **jBJt-5 r t a*x^ <6o 

[0 0 5 0] *9igLtt«»*flJ^6fcfcfctt* *J#P<Z> 

/^-w^ (^jx^. m^(Dms(D^^ iswm 2 tin 
f (s) £x<D^-r i j3^r l^T^-rsr 

[0051] $m<oi&1&2. H2tt. ^<z>3§W outfit 
*ttRHM«j«SSiS:E*'r6o HliAD»^ 15 

*y-c*>5o Bif*ii«*iia*^«a^fciK ^^^>5 

FIFO(first in first out) * =e]) X-*>5« 0 21:^^ 
X, Z-"=e- s - (tlit^yy« X*>B* « 

[0052] 13 2 K^c-f J: 5 £i\ *Dl£,ft 1 1-*^ 

TAD^l lfcJ:oX^f^*/M£fflJlS*Lfc|»^ 40 

0(cA^^tb6 o ^btci-k(^^^^^6(DlE^f3l 
Stt^^o^^SrffA-rsrfC. llsI^IStttdSl -k 

wfflJIM^y 2 O^tU^^p— /^^^^/u^ l 6£riio 
X^-f ^Si!i2(;i<fcoT0«£*L'5o 0 

*«#*s*d**i rciDStsttsr £x% &mct>itzm 



0 3 0 3 

70 

[0053] nmvj&ffis. msn. ^<o^m<DmM<o 

MM3<D7v ytmx*hZ> 0 0*. Hll */tfiH2 

[0 0 5 4] H3J^-TJ:5^. £1\ AD*E^l(C*3l> 
TADfMl 1 l:J;oX7^^/HlM^/:I^) 

>f ^*9R5^J:oTkf&aFtLfc«#*Sffl»|p<^y 2 011 
A^7^tt5o ffl»|^*y 2 0(C#i^~^^Il|(Ea 

ftSrfcfcrTS* p ^»tfa2 0 1 a* A* 
^b(wl-k^y-0-i||g6T*iEffijSS^6y 
*#A Ufc £ X 1 0 ^KMtas^-f ^SSfS 6 £r:fr 

\^x&mmzt>ti*)$fWt£tbZ>o ^<omn**\) 2 00 

tH^n — s^-r^jiv* 1 6£riioX>7V >-^^2{cJ: 
[0 0 5 5] E1^S4. B4I1, Z<D%£W<DmM<D 

[0 0 5 6] ^T, t§H^tii^3 0 lOiffiKRt 
ADJE««1 lfciSV^X, ^-f i?*MZ&&£tlt£ 
I* 9 51 U*t«»OA*«*tt> ^—y<^y^/^ 3 1\Z 

^ffitHKl 3(IA^^^ i-fcfc>b* ffi^fflleJSSl 3 

=t>-yN Q u— ^ 1 4 CiJ;oXFf^<£> u-</u^itg?$ 

ittt-r-<#»Slfi*X-tt/jt<. iS^ifeoy-f XXfc<5£ 

Xy^mrfL-tZZtX, mm^^e]) 2 0^HH^ 

[0 0 5 7] H4-Ctt..fiB8*ffl«3 0 lSrJft» 

f 1 3 3 ^a' l/-^ 1 4 tt^, ^-f>-K 

881 3<DAJ3&<DWm&. M/^7^/^t«Lt 



-6- 



11 

JJM^y. 17, 18, 401, 4 0 21*^^3?*. 
[0 0 5 9] H5l:*3^t, tem&M%s3 0 1 ft 

Min y^v^f 5Hoim>xk 
= ki = i ^tnd 2 oictt % m&^ft^ 

miMm»<omt)<D&&?<t}£ti. mm**!) 20H 

[0 0 6 0] fSH«U»3 0 1 ft9i£U£ 

f*. «»^*y2 0M, 1 j^M<£>/Sj£M y 2 0 

a*^*3&sA*s*t. jaunty 

[oo6i]-^ ^ygin, i8i^t, m 
?L&a = o. 9 8 mm**v 2 i i^fi^-r ^ 

M*"eV 2 1 g#<7)ttl^9 8%^ N JHJUM^y 2 0C0A 

#co2%<ofnasj^JiiM ^ey 2 10A^^46 0 

y 2 1 tt*JHl!<aJS»M * y t LTibfE-T 

[0062] r mm**]) 2 iiiy>r v k^itic 

0 60 A*, i"**>*>, ^yS*17©AAlt k£0 
^<5<£>T\ ejWMOj^JM^y ^oy^ 4 0 4fl7Ktt 

[0 0 6 3] £t>{C, ^^$4 0 1, 4 0 2CQk1 
T\ ^ y 7 ^ 4 0 3 

[0 0 6 4] *3Hfc0>*tS5fc*5V>Ttt. k£fc 

f*k14r0£ 1 fcfclSO 9 ****** ^ft&fttotl 

-O*>0. 0^l^ItfctilfJ:<, fWWv^^^A*: 



(7) Hi?9-5 0 30 3 

12 

[0 0 6 5] mM<DMM6. EATte, -^W^HJS^ 

*7 >f ^ ^ O h 7 s/^^ • 7d--^ i/y^i/^ 
7 1 A^»ArSC^^«toT««)TS5V^«eiB*S:«[« 

$/>^*JWB*fc*3^Ttt^ 0 2 SfcttH 3 L/cIl 
B1t3!0|ft 9 3£ Lttflrafrttft* r fc J: o Xii« 

70 ^lcit-<T 2 0 d B4a±^fflrtrpJ±# "TIB* 

[0066] *x^Mmm<Dft%Lt>mAistzm& 

^eO^X^fitt^jgAt-SW^ffilBtt^Sfit^fflfaSrWffl 

[oo6 7] mmz, m5\z7jkvtc&mbfm<ow\jj<D 
<Dmzf£z> 0 m9 ( c ) \^&btiz>±? saiim-^jj: 

W£tlX^Z<DfrfrfrZ> 0 
[0 0 6 8] mte<Dte1&7. rcD^WCDUffiO 

mfrmcmifc&m&M&rt'Zo miz$$\,^x. soma 

U W#P*36S^F«ifP<O»fr«:0 ti-So k = 0<Z>Mtt, 
. »9JgU»«»ttk=l<o)|l!n^SU^jaffl*^S:D 
A3W«-^ 1 5^feffl^Uj|««t-5 0 ^^>{-, ^60^ 

[0 0 6 9] SI^I18. 0 7(i s r. <0|5M^iafe<D 
^ SlttRICWjaRaiSrfic^fe-t-^. HIC*3^T. 6 0 1 ttWJ 

mJ&±#<o&feikmm». 6 0 2(iM^-^yt7 
6 0 3 &mmm&&h<£t?fflWMMi. e o 4 
iih7y^y^H»*- Ktyt7}§M4^, 6 o 

[0070] £xt. mm^o^^xmn-r^o H6c^l 

t7^yf6 0 2^lt, W»IeIK«:t^tf«H»*r 
^6 0 3K:tei§£;*tS 0 fBW*T*6 0 3^)ffi*tt, 
50 *niMFJ&6 0 5^-CB«tt««#^6***tu, »9iS 
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LHI»(DA*-efc5AD3y/<-^l 1 \zAJl£tl 

So 

[0 0 7 1] MZ-tfs »J«*ttfe6 0 3^7^ **glH 
9UR5, 6©k<0»5k = l ^.fot, ttQiEUMM 

■=e y 2 o tt*«fc*S*ff;b*t\, 
[0 0 7 2] *tf)f§L ^a^Ttt^i-HI?^^^ 
7f6 0 2^y^^, y^f^i5, 6Ok<0ffi# 

/USM^y 2 OJi^-^ibf^M^flfrOA^ h^^^r^^ 
Mfpx5— fllflr^JIIJB^Sr^^y LT^£OT\ DA 

[0 0 7 3] fcjs, ^<^iafi^»IB8ii, fty*^*** 

[0074] mm<DMm9. ms&. ^nmnnrnMo 

ffrffi«S&6 0 l*WRWIB5R^43^Timu-CtJ:<, 

^m— * 6 0 3Jc*»!J3gb«flt»^m*^Ca$^ h 
[0 0 7 5] rcDJ: 5 tc^i-^r 5/— 

ti^S-ef±*<. PWMffi*-ctJ;i\ 

[0 0 7 6] 

[0 0 7 7] »*«l<03SM^*5t^Ttt. y^f^k^ffi 

»«»*A*«*^lflJB*^«IS«FlB*"C^W«Fl««: 
[0 0 7 8] M#«2©»!HI:J3^TI1 **t)igLtttt 
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